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Study on reaction force calculation method for a shield passing through
an empty mined tunnel
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Abstract: During the excavation of shield tunnel, a large number of hard rock strata or special geological with upper-soft
and lower-hard are sometimes encountered. In this situation the shield technology of a shield passing through an empty
mined tunnel can be applied. This technology can help to reduce the tool wear of shield tunneling, accelerate the
tunneling speed and minimise the safety risk of shield tunneling. During the construction process, large amount of sand is
needed to accumulate in front of the cutter head to provide sufficient reaction force. And the value of reaction force can
be calculated based on the loading conditions of shield machine and segment. Grounded on the existing research, this
paper analyzes and studies the reaction force calculation of a shield tunnel passing through an empty mined tunnel in the
horizontal, uphill and downhill working conditions. The results show that the additional reaction force caused by the
deadweight component of the shield machine and the weight component of the landfill sand should be taken into account
in the uphill condition. In the downhill condition, the reaction reduction will be caused by the deadweight component of
the shield machine and the weight component of the landfill sand , and should be taken into account.
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Fig. 1 Force diagram of a shield passing through an empty
mined tunnel
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Fig. 2 Force diagram of a shield passing through an empty
mined tunnel in the uphill condition
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Fig. 3 Force diagram of a shield passing through an empty
mined tunnel in the downhill condition
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Fig. 4 Diagram of the tunnel section for a shield passing
through an empty mined tunnel
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